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AMENDMENTS TO THE CLAIMS 

1 . (Original) A system for dividing a single mass flow into two or more 
secondary flows of desired ratios, comprising: 

A) an inlet adapted to receive the single mass flow; 

B) at least two secondary flow lines connected to the inlet, each flow line 

including, 

a flow meter measuring flow through the flow line and providing a signal 
indicative o f the measured flow, and 

a valve controlling flow through the flow line based upon a signal 
indicative of desired flow rate; 

C) a user interface adapted to receive at teast one desired ratio of flow; and 

D) a controller connected to the flow meters, the valves, and the user 
interface, and programmed to, 

receive the desired ratio of flow through the user interface, 

receive the signals indicative of measured flow from the flow meters, 

calculate an actual ratio of flow through the flow lines based upon the 

measured flow, 

compare the actual ratio to the desired ratio, 

calculate the desired flow through at least one of the flow lines if the 
actual ratio is unequal to the desired ratio, and 
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provide a signal indicative of the desired flow to at least one of the valves. 

2. (Original) A system according to claim 1 , wherein the flow meters are 
thermal-based. 

3. (Original) A system according to claim 1, wherein: 
the flow lines comprise first and second flow lines; and 
the controller is programmed to, 

provide a signal to the valve of the first flow line indicative of a first 

desired flow, 

calculate a second desired flow if the actual ratio is unequal to the desired 

ratio, and 

provide a signal to the valve of the second flow line indicative of the 

second desired flow. 

4. (Original) A system according to claim 3, wherein the first desired flow 
causes the valve of the first line to fully open. 

5. (Original) A system according to claim 3, wherein the ratio of flow is equal to 
the flow dirough the second flow line divided fay the flow through the first flow line. 

6. (Original) A system according to claim 5, wherein an allowable range for the 
desired ratio of flow is between about I and about 10. 
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7. (Original) A system according to claim 1, wherein: 

the flow lines comprise first, second and third flow lines;- . 

the user interface is adapted to receive a desired ratio of flow for the second and 
the first flow lines, and a desired ratio of flow for the third and the first flow lines; and 

the controller is programmed to, 

provide a signal to the first valve indicative of a first desired flow, 

receive the desired ratios of flow through the user interface, 

receive the signals indicative of measured flow from the flow meters, 

calculate an actual ratio of flow for the second and the first flow lines 
based upon the measured flows through the second and the first flow lines, 

calculate a second desired flow if the actual ratio for the second and the 
first flow lines is unequal to the desired ratio for the second and the first flow lines, 

provide a signal to the valve of the second flow line indicative of the 

second desired flow, 

calculate an actual ratio of flow for the third and the first flow lines based 
upon the measured flows through the third and the first flow lines, 

calculate a third desired flow if the actual ratio for the third and the first 
flow lines is unequal to the desired ratio for the third and the first flow lines, and 

provide a signal to the valve of the third flow line indicative of the third 

desired flow. 
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8. (Original) A system according to claim 7, wherein the first desired flow 
causes the valve of the first line to fully open. 

9. (Original) A system according to claim 7, wherein the first ratio of flow is 
equal to the flow through the second flow line divided by the flow through the first flow line, and 
the second ratio of flow is equal to the flow through the third flow line divided by the flow 
through the first flow line. 

10. (Original) A system according to claim 9, wherein an allowable range for 
each desired ratio of flow is between about 1 and about 10. 

1 1 . (Currently Amended) A system aee erding to clat m-4- for dividing a single mass 
flow into two or mor e secondary flows of desired ratios, comprising: 

A) an inlet adapted to receive the single mass flow: 

§) at least two secondary fl ow lines connected to the inlet, each flow line 

includin g. 

a flow meter measuring flo w through the flow [ine and providing a signal 
indicative of the measured flow, and 

a valve controlling flow t hrough the flow line based upon a sig nal 
indicative of desired flow rate: 

£) a_user interface adapte d to receive at least one desired ratio of flow: and 

a controller connected to the flow meters, the valves, and the user 

interface, and programmed to. 

receive the desired ratio of flow through the user interface. 
5 
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measured flow. 



receive the signals indi cative of measured flow from the flow meters. 
calculate an actual ratio of flow through the flow lines based up on the 

compare the actual ratio to the desired ratio. 



calculate the desired f low through at least one of the flow lines if the 
actual ratio is unequal to the desired ratio, and 

provide a signal indic ative of the desired flow to at least one of the valves, 
wherein the desired flow is substantially eq ual to K n (a - c O ± K;frq - q ^. wherein Kp is a 
proportional gain, Kj is an integral gain, a is the actual flow ratio, and a sp is the desired flow 
ratio. 

1 2. (Original) A system according to claim 1 , further comprising a pressure 
sensor measuring pressure in one of the inlet and the secondary .flow lines, and connected to die 
controller to provide the pressure measurement to the controller. 

13. (Original) A system according to claim 12, wherein the pressure sensor 
measures pressure in the inlet. 

1 4. (Currently Amended) A system accordi n g t o claim 1 3 for dividing a sing le mags 
flow into two or more secondary flows of desired ratios, comprising: 

A) an inlet ad apted to receive the single mass flow; 

at least two secondary flow lines connected to the inlet, each flow line 



including. 
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indicative of the measured flow, and 

a valve controlling flow through the flow line based up on a signal 
indicative of desired flow rate: 

a user interface adapted to receive at least one desired ratio of flow; and 

S) a controller connected to the flow meters, the valves, and the user 

interface, and programmed to. 

receive the desired ratio of flow through the user interface, 

rec eive the signals indicative of measured flow from the flow meters. 

calculate an actual ratio of flow through the flow lines based up on rh<* 

measured flow. 

compare the actual ratio to the desired ratio. 

calculate the desired fl ow through at least one of the flow lines if the 
actual ratio is unequal to the desired ratio, and 

provide a signal indicativ e of the desired flow to at least one of the valves. 
wfrerein the desired flow is substantially equal to ir c fa - a^) + KJVct - an d 

S a pressure sensor measu r ing pressure in the inlet a nd connected rr> thr. 

controller to provide the pressure measur ement to the rrmtml W, wherein the controller is 
programmed to provide a signal indicative of the desired flow to the valve of the first flow line 
substantially equal to K pa (a - c^) + K<J(a - a sp ) dt , wherein K p is a proportional gain for ratio 
control, Kj is an integral gain for ratio control, a is the actual flow ratio, and cc sp is the desired 
flow ratio. 
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15. (Currently Amended) A system a ccordin g to olai m-4^ -for dividing a single mass 
flow into two or more secon dary flows o f desired ratios, comprising: 

A) an inlet adapted to receive the single mass flow: 

1} at least two secondary flow lines connected to the inlet, each flow line 

including, 

a flow meter measu ring flow through the flow line and providing a si gnal 
indicative of the measured flow, and 

a valve controlling flow through the flow line based upon a signal 
indicative of desired flow rate: 

Q a user interface adapted to receive at least one desired ratio of flow: and 

a controller connected to the flow meters, the valves, and the user 

interface, and programmed to, 

receive the desired ratio of flow through the user interface. 

receive the signals in dicative of measured flow from the flowmeters. 

calculate an actual ratio o f flow through the flow lines based up on the 

measured flow. 

compare the actual ratio to the desired ratio, 

calculate t he desired flow through at least one of the flow lines if the 
actual ratio is unequal to the desired ratio, and 

provide a signal indicati ve of the desired flow to at least one of the valves, 
8 
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wherein the desired flow is substantially equal to K /a : ecj ± Kjjja^jd^arid 

1) a pressure sensor meas uring pressure in the inlet and connected to the 

controller to provide the pressure mea surement to the controller , wherein the controller is 
programmed to provide a signal indicative of the desired flow to the valve of the second flow line 
substantially equal to K p (P in - P t ) + K 4 (P m - P t ) dt , wherein Kp is a proportional gain for pressure 
control, Ki is an integral gain for pressure control, P in is the measured inlet pressure, and P t is an 
operating pressure threshold. 

16. (Original) A method for dividing a single mass flow into two or more 
secondary mass flows of desired ratios, comprising: 

A) dividing a single mass flow iuto at least two flow lines; 

B) measuring mass flow through each flow line; 

C) receiving at least one desired ratio of mass flow; 

D) calculating an actual ratio of mass flow through the flow lines based upon 
the measured flows; 

E) calculating a desired flow through at least one of the flow lines if the 
actual ratio does not equal the desired ratio; and 

F) regulating the flow line to the desired flow. 

1 7. (Original) A method according to claim 1 6, wherein: 

the single mass flow is divided into first and second flow lines; 
the first flow line is regulated to a first desired flow; 
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a second desired flow is calculated using the desired ratio and the first desired 
flow if the actual ratio is unequal to the desired ratio; and 

the second flow line is regulated to the second desired flow. 

1 8. (Original) A method according to claim 1 7, wherein the first desired flow 
causes the first line to be fully open. 

19. (Original) A method according to claim 17, wherein the ratio of flow is equal 
to the flow through the second flow line divided by the flow through the first flow line. 

20. (Original) A method according to claim 21, wherein an allowable range for 
the desired ratio of flow is between about 1 and about 10. 

21 . (Original) A method according to claim 16, wherein: 

the single mass flow is divided into first, second and third flow lines; 
first and second desired ratios of mass flow are received; 
the first flow line is regulated to a first desired flow; 

a second desired flow is calculated using the first desired ratio and the first desired 
flow if the achial ratio of the first and the second flow lines is unequal to the desired first ratio; 

the second flow line is regulated to the second desired flow; 

a third desired flow is calculated using the second desired ratio and the first 
desired flow if the actual ratio of the first and the third flow lines is unequal to the desired second 
ratio; and 

the third flow line is regulated to the third desired flow. 
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22. (Original) A method according to claim 2 1 , wherein the first desired flow 
causes the first line to be fully open. 

23. (Original) A method according to claim 21, wherein the ratios of flow of the 
first and the second flow lines are equal to the flow through the second flow line divided by the 
flow through the fust flow line, and the ratios of flow o f the first and the third flow lines are 
equal to the flow through the third flow line divided by the flow through the first flow line. 

24. (Original) A method according to claim 23, wherein an allowable range for 
each of the desired ratios of flow is between about 1 and about 10. 

25. (Original) A method according to claim 16, wherein mass flows are measured 
using thermally-based flow meters. 

26. (Currently amended) A method ac cording to claim 16 for dividing a single mass 
flow into two or more secondary mass flows of desired ratios, comprising: 

A) dividing a s ingle mass flow into at least two flow lines; 

B) me astiring mass flow through each flow line; 
Q receiving at least one desired ratio of mass flow; 

2) calculating an actual ratio of mass flow through the flow lines based nprm 

the measured flows: 

© calculating a desired flo w through at least one of the flow lines if the 

actual ratio does not equal the desired ratio: and 
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El re gulating the flow line to the desired flow , wherein the desired flow is 

substantially equal to K p (a -a sp ) + Kj(a - a^, wherein K p is a proportional gain, K, is an 
integral gain, a is the actual flow ratio, and a sp is the desired flow ratio. 

27. (Original) A method according to claim 1 6, further comprising measuring 
pressure in one of the inlet and the secondary flow lines. 

28. (Original) A method according to claim 27, wherein pressure in the inlet is 
measured. 

29. (Currently amended) A method aee ording to claim 28 for dividing a sing le mass 
flow into two or more secondary mass flows of desired ratios, comp rising: 

A) div iding a single mass flow into at least two flow lines; 

measuring mass flow throug h e ach flow line: 

Q receiving a t least one desired ratio of mass flow: 

^ calculating an actual ™tm of maS s flow through the flow lines based up on 

the measured flows: 

D calculating a desired flow through at least one of the flow lines if the 

actual ratio does not equal the desired ratio; 

S regulating the flow line to the desired flow: and 

£L measuring pressure in the inlet, wherein the desired flow in one of the flow 

lines is substantially equal to K pa (a - c^,) + K i( J(a - a sp ) dt , wherein FC P is a proportional gain for 
ratio control, Kj is an integral gain for ratio control, a is the actual flow ratio, and a sp is the 
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desired flow ratio. 



30. (Currently amended) A method aeeeffeg-te-^aiffl^g -foi- ( 
flow into two or more secondary mass Hows of desired ratios, comprisin g: 




dividing a s in gle mass 



A) dividing a single mass flow into at least two flow lines: 



measuring mass flow through each flow line: 



£) receiving at least one desired ratio of mass flow: 



^ calculating an actual rati o of mass flow through the flow lines based upon 

the measured flows: 

El calculating a desired flo w through at least one of the flow lines if the 

actual ratio does not equal the desired ratio; 



G} measuring pressure in the inlet, wherein the desired flow in one of the flow 

lines is substantially equal to Kp(P in - P t ) + K f (P in - P t ) dt , wherein Kp is a proportional gain for 
pressure control, Kj is an integral gain for pressure control, P in is the measured inlet pressure, and 
Pt is an operating pressure threshold. 

31. (New) A system according to claim 1, wherein the signal indicative of the desired 
flow to at least one of the valves comprises an orifice setting of the valve. 

32. (New) A method according to claim 16, wherein a desired orifice setting for the 
flow line is calculated to produce the desired flow, and an orifice setting of the flow line is 
regulated to match the desired orifice setting. 



B regulating t he flow line to the desired flow: and 
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33. (New) A system according to claim 3 1 , wherein the orifice setting of the valve is 
maintained by regulating either current or voltage through a solenoid. 

34. (New) A method according to claim 32, wherein an orifice setting of the flow line is 
regulated by regulating either current or voltage through a solenoid. 
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